ABSTRACT
INTRODUCTION
Latex allergy is an immunoglobulin E (IgE)-mediated hypersensitivity reaction that can cause a wide range of symptoms, from mild local manifestations to life-threatening anaphylactic reactions. Latex allergy is one of the main causes of anaphylaxis in the operating room, [1] [2] and prevention of contact with latex in patients belonging to risk groups has demonstrated to significantly reduce their morbidity and mortality. [3] [4] It has been estimated that the prevalence of latex allergy in the general population is lower than 1%, 1 but it has been established to be higher in patients with myelomeningocele, ranging between 10% and 67%, according to different authors. 1, [4] [5] [6] [7] [8] Myelomeningocele is a defective closure of the neural tube involving ectodermal and mesodermal structures. The etiology of myelomeningocele is related to multiple factors, possibly influenced by genetic and environmental factors. Patients with myelomeningocele are exposed to latex during the early hours of life as a result of numerous medical and surgical interventions. 8 This study is the result of the need to collect epidemiological data on the prevalence of latex allergy and associated risk factors in this population of patients.
OBJECTIVE
To estimate the prevalence of latex sensitivity and allergy in patients attending the Myelomeningocele Clinic of Hospital Italiano de Buenos Aires and to describe associated risk factors.
POPULATION AND METHODS
Design: Descriptive, cross-sectional and observational study.
Population: All patients diagnosed with myelomeningocele who attended a scheduled appointment at the Myelomeningocele Clinic between M a y 2 0 0 6 a n d M a y 2 0 1 3 w e r e assessed. The test was considered positive if the average diameter was equal to or higher than 3 mm from the negative control.
Definitions
Latex allergy: Patients were considered allergic if they developed immediate hypersensitivity symptoms caused by contact with latex (urticaria, angioedema, generalized erythema, rhinitis, asthma, anaphylaxis) and had positive specific IgE tests (ELISA and/or patch test).
Latex sensitivity: Patients were considered sensitive if they had a positive specific IgE result for latex based on a patch test and/or the ELISA method, but had no symptoms caused by contact with latex.
Eosinophilia: An absolute eosinophil count over 500/mm 3 .
11
Increased total serum IgE: Value above the reference range according to the patient's age at the time of sample collection. 12 Increased specific IgE: Value above 0.5 kUA/L. Drug allergy: For those with a history of immediate hypersensitivity symptoms, having two or more reactions following the administration of certain drug, with a subsequent medical assessment and/or specific IgE test for such drug or pharmaceutical compound.
Food allergy: For those with a history of immediate hypersensitivity symptoms, having two or more reactions following the consumption of certain food, with a subsequent medical assessment and/or specific IgE test for such compound.
Statistical analysis
Qualitative outcome measures were described using their frequency distribution and the 95% confidence interval (CI)
Ethical aspects
The study was approved by the hospital's Ethics Committee. All patients and their parents or legal tutors were informed on the nature of the study and were asked to give their informed consent.
RESULTS
Eighty-two patients were eligible: 41 were males (50%) and their average age was 15.3 ± 7.66 years old, with a minimum of 1 year old and a maximum of 32 years old. After dichotomizing the number of surgeries, a statistically significant association was found with the presence of allergy based on having had more than five surgeries (Fisher's exact test: 0.0322).
The logistic regression multivariate analysis showed that having had more than five surgeries was a risk factor associated with latex allergy (p= 0.035) adjusted for sex and age (OR 1.35, 95% CI: 1.15-1.58).
DISCUSSION
In the 1990s, Di Plácido, et al. assessed a group of 27 Argentine children with myelomeningocele a n d d e s c r i b e d a 2 9 % p r e v a l e n c e o f hypersensitivity to latex; to this date, this was the only study published in our country. 6 Our results describe a similar prevalence to that found in other studies published in the international bibliography.
L a t e x -s p e c i f i c I g E w a s p o s i t i v e i n approximately half of our patients (42.5%). Although only 22.5% have latex sensitivity, in the future they may develop symptoms if no preventive measures are taken. It has been estimated that the risk of anaphylaxis due to latex allergy during a surgery is 500 times higher in the population of patients with myelomeningocele when compared to the general population. A weakness of this study is that there are no definite data on specificity and sensitivity for the diagnosis of latex allergy using the ELISA method, which is the most commonly used technique in Argentina. Although the results obtained with the CARLA method have demonstrated to be similar to those of other methods used for aeroallergen analysis, 13 using this technique may have resulted in underdiagnosis. However, such possibility is reduced by the fact that the study included a specialist to perform examinations and patch tests (sensitivity: 67%-89%, specificity: 92%-96%).
14 Another potential weakness of this study is that it did not include a latex challenge test, which is the gold standard for latex allergy diagnosis; notwithstanding this, performing this test would imply a risk for anaphylaxis and, in general, it is not necessary to make a diagnosis when symptoms are clear and the specific IgE test is positive. 15 Multiple risk factors for developing latex allergy have been described in this population, including a history of atopy and the number of surgeries. In our study no significant correlation was found between latex allergy and a family or personal history of allergy, a positive patch test for aeroallergens, eosinophilia, or increased IgE. These results contrast those of other studies that found a positive relation. 4, 6, 8 Such differences may be due to the number of assessed patients, population characteristics, or associated genetic polymorphisms that are independent from the patient's atopic characteristics. In addition, different authors have stated that spina bifida itself is an independent risk factor for latex allergy. 16, 17 It has been demonstrated that the number of surgeries, especially in the first year of life, is the most important risk factor for sensitization and it is directly related to higher levels of latexspecific IgE. 6, 16 Degenhardt, et al. 16 assessed 86 patients (mean age: 10.2 years old) with a history of gastrointestinal or urological surgical procedures and found that having more than eight surgeries in the first year of life significantly increased the risk of latex allergy. Studies conducted in adult patients with a condition other than myelomeningocele demonstrated that having more than 10 surgeries was significantly associated with latex allergy (p < 0.001). 17 The most significant data obtained from this study is that having more than five surgeries was a risk factor associated with latex allergy in this population. The same number of surgeries was also observed by Michael, et al., who assessed a population of German children with myelomeningocele. 18 L a t e x a l l e r g y i n p a t i e n t s w i t h m y e l o m e n i n g o c e l e a p p e a r s t o b e o f multifactorial origin, related to a sensitization tendency, exposure and number of surgeries. 19 Considering results, it is essential to perform a risk assessment in these patients, 16 ,18 generate "latex-safe" environments where potentially severe allergic reactions may be prevented, and also highlight that primary prevention protocols in children with myelomeningocele may reduce the frequency of latex sensitization, therefore preventing these children from being exposed to latex since birth.
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CONCLUSION
This study demonstrates that there is a high prevalence of latex sensitivity and allergy in this group of patients diagnosed with myelomeningocele, and that a history of more than five surgeries was the most important risk factor for developing this condition.n
